coefficients in panel (a) show that correlations in both the Tsix and Xist TADs are systematically higher than in the bootstrapped (and honopolymer, not shown) models. Carlo simulation in which we add to the energy of the system a harmonic term -k/2 (q-1)^2 with k=100 to constrain the system. The free energy is calculated from the logarithm of the histogram of the values of q sampled in the simulation, corrected by the bias.
Supplementary

Supplementary Movie S1: Mouse embryonic stem cells carrying TetO arrays within the
Tsix TAD and expressing Tet repressor (tetR)-EGFP, visualized by fluorescence microscopy.
Shown is a maximal intensity projection across 10 planes of cells imaged every 910 ms for
Supplementary Methods
Simulations of the dynamics of the chromatin fiber inside TADs
The kinetics of the chain was simulated within the Monte Carlo scheme described in ref.
[S1], using only flips constrained to a width of 1 degree as elementary moves of the polymer chains.
The parameter q(t) is defined for each initial conformation as the fraction of contacts of the initial conformation that are still present in the conformation at time t, i.e.
where ∆ are the distances between pairs of beads, is their number, ( ) is a function equal to 1 if condition c is true and 0 if it is false, and R is the same contact distance that we used to define the range of potentials B ij ,.
To facilitate the interpretation of Fig. 5 , we descibe the expected behavior of its average
������ as a function of time in a simplified case, in which the distance between two beads in a pair is regarded as an independent one-dimensional variable. Although this is an highlyidealized situation, it can help to understand two classes of situations which can take place, that is diffusion-driven and barrier-driven decay of ( )
The simplest case is that of beads undergoing free diffusion. Assuming a diffusive movement away from the initial conformation, the distance between two beads ∆ would undergo diffusion, following a Gaussian distribution
where D i is the microscopic diffusion constant associated with th ith pair. The average similarity constant q defined in Eq. S1 would then be
which for times ≫ 2 / can be approximated by
If the motion of beads undergoes physical constrains, subdiffusion is expected [S2]
. This is a consequence of the failure of the central-limit thorem that is at the basis of Eq. S2, and thus can be associated either with a broad distribution of motion sizes or, more likely in this specific case, with long-range correlations in the motion of the beads. In this case one expects a behaviour of the type
with α<1.
On the other hand, if the disruption of the initial contacts is mainly determined by the overcoming of a free-energy barrier of height comparable (or higher than) the thermal energy kT, it is possible to describe each contact k in a two-state approximation described by the probability p k that the contact is formed, and governed by the master equation
whose solution is
and thus
which is complicated to deconvolve into single exponentials.
An even more complicated (although more realistic) scenario is that of a system with heterogeneous interactions, similar to our model chain in the Tsix TAD, at low temperatures, where a small number of thermodynamic states is populated. In this case, the dynamics can be described at low temperature by stretched exponentials [S3], logarithmic relaxation [S4] or even power laws [S5] . In the case of power laws, the exponent is ≈ 2 / , where T g is the glassy transition of the random energy model [S5] and becomes comparable to the exponents described in Fig. 5 only at temperatures (T=0.2 T g ) with the equilibrium properties observed in the simulations.
Since the quantity q(t) summarizes the dynamics of several contacts, it is possible that its behavior is given by a combination of the dynamics described above.
Proof that interaction energies B ij must converge to a unique set of values
A Monte Carlo simulation carried out with potential
where ∆ denotes a contact function, converges at equilibrium to the distribution
On the other hand, the most likely distribution q of conformations which satisfies the constraints
can be obtained from the principle of maximum entropy, maximising
and then setting the Lagrange multipliers α and β ij so that Eqs. (3) are satisfied and
From the maximization condition = 0 (6) one obtains
The Lagrange multipliers β ij are uniquely determined substituting Eq. (7) into Eq. (3) [S6] :
If our computational strategy makes the simulated distribution p converge to the most likely distribution q which satisfies the experimental constrains, then comparing Eq. (2) with Eq. (7), it results B ij = β ij , and then each interaction element B ij converges to a unique value.
[S1] Tiana, G. 
